Who should read this issue brief?
This issue brief can be given to company inhouse experts and non-specialist managers as well as company suppliers so that they can learn how to apply life cycle management practices throughout the value chain. This is a very practical guide that can be read by all managers and employees -from those at the "front line"
working directly with suppliers, to people on the production line or in the warehouse, or staff dealing with marketing, design and development. What is vital (as the case studies underline) is that the message of sustainability and the concept of life cycle management spread out along the value chain -both inside and outside the company.
What does this issue brief cover?
This issue brief gives a clear and practical introduction to life cycle management by:
Explaining key concepts in plain language 
About this document

Why read this issue brief?
This issue brief outlines a business approach that goes beyond short-term success and aims at long-term value creation: life cycle management. It gives examples of how global businesses are using it to reduce, for instance, their products' carbon, material and water footprints, as well as improve the social and economic performance of their offerings in order to ensure a more sustainable value chain. These efforts improve a company's performance, strengthen corporate credibility and stakeholder relations and enhance shareholder value.
Traditionally, the focus on improving production conditions has been at a local level.
Today, as more products (goods and services) are traded regionally and globally, we need international initiatives that incorporate life cycle thinking and approaches to help businesses respond to the challenges posed by today's global marketplace.
Life Cycle Management
How business uses it to decrease footprint, create opportunities and make value chains more sustainable i So, how can companies spread the message of sustainability to employees, suppliers and customers throughout the product and value chain to promote more sustainable products and business practices into the future? Life cycle management is one answer.
The business case for achieving sustainable development rests on how it affects the bottom line. Life cycle management is a business approach that can be used to achieve sustainable development as it goes beyond short-term success and aims at long-term value creation. Global businesses are using it to reduce, for instance, their products' carbon, material and water footprints, as well as improve the social and economic performance of their offerings in order to ensure a more sustainable value chain. These efforts improve a company's performance, strengthen corporate credibility and stakeholder relations and enhance shareholder value, both on a local and global level. 
So what is life cycle management?
Life cycle management is a business management approach that can be used by all types of businesses (and other organizations) to improve their products and thus the sustainability performance of the companies and associated value chains. A method that can be used equally by both large and small firms, its purpose is to ensure more sustainable value chain management. It can be used Cooperation means that important systemic approaches are being generated. These can reinforce gains achieved through process and technical solutions within production and distribution cycles. Adopting a sustainable value chain approach will allow businesses to meet challenges ranging from poverty, climate change, resource depletion, water scarcity, globalization and demographic shifts, to name a few, and to reshape the world and the way business is done. And business leaders have a central part to play in ensuring sustainable development.
UNEP, SETAC and business partners believe that key principles and criteria for sustainable products and life styles from a life cycle perspective are needed to help consumers choose more sustainable products and services.
These should encompass information on those product aspects for which the sustainability relevance relies, in particular, on the "use" or the "end of life" phases.
Another key area for cooperation is the integration of sustainability aspects into research and development and subsequent engineering and maintenance processes. This encompasses the managing of descriptions and properties of a product through its development and useful life, mainly from a business/engineering point of view as a means of improving the product development processes across the value chain to deliver enhanced business value. More than ever, business practices are driven by changes in global economic development, demographics and their own impact on humans and the environment. In the future, the leading global companies will not only use cutting-edge technological and production methods, but they will also address the world's major challenges -poverty, climate change, resource depletion, water scarcity, globalization and demographic shifts, to name just a few.
ix 2 Defining the Terms
Life cycle management (LCM) is a framework to analyse and manage the sustainability performance of goods and services. It is a business approach that goes beyond short-term success and aims at long-term value creation.
Global businesses are using it to reduce, for instance, their products' carbon, material and water footprints, as well as to improve the social and economic performance of their offerings in order to ensure a more sustainable value chain.
These efforts improve a company's performance, strengthen corporate credibility and stakeholder relations and enhance shareholder value.
One key characteristic of LCM is that this approach requires companies to move away from just looking at their own operations and to look at what is happening in their value chain (upstream and downstream operations that are outside the company's direct control). Traditionally, the focus on improving production conditions has been at a local level.
Today, as more products (goods and services) are traded regionally and globally, we need international initiatives that incorporate LCM thinking and approaches to help businesses respond to the challenges posed by today's global marketplace.
Sustainability and the bottom line
Meeting the sustainability challenge can present businesses with tremendous opportunities.
As we look at ways to address issues of sustainability, new business models will emerge that will help businesses achieve more success in a resource-constrained world with more stringent stakeholder expectations. In this issue brief, leading companies describe how their efforts to find new ways to answer sustainability questions allowed them to also find new -and more profitable -business models.
Companies that meet the challenge of sustainability will have the edge over their What sustainability approaches can companies use?
Approaches to sustainable consumption can be grouped into three broad categories:
Innovation -business processes for the 1. 
Working with suppliers and outsourcing
It is impossible to achieve profitable solutions Here, we give definitions and explanations of key terms (such as "value chain" or "footprint") that will be used to discuss the strategies presented in Section 3. We also introduce a summary of three important tools -LCA, LCC and the capability maturity model (CMM) -that companies can use to help evaluate how to proceed in ways that are appropriate to their circumstances. Just as each situation is unique, so too must be the path that will be followedunderlining the need for assembling a flexible toolset and the means to select the right tools.
In addition to LCM and LCA approaches, businesses also use other tools in their work to make value chains more sustainable. Tools developed by WBCSD include the GHG protocol, corporate ecosystem services review, global water tool, measuring impact framework, and the sustainable procurement of wood and paper-based products guide and resource kit.
Defining the terms
Life Cycle Management How business uses it to decrease footprint, create opportunities and make value chains more sustainable What is a value chain?
A product value chain covers one product while a corporate value chain covers the product portfolio of a whole company. A value chain can be made more sustainable if, at each step of the chain, the environmental and social drivers, impacts and benefits are considered and optimized at the same level as the economic dimension.
When a product passes from one part of a product chain or life cycle stage to the next, it gains value. So, when for instance a mobile phone is being produced:
The product is first designed and then Life Cycle Management How business uses it to decrease footprint, create opportunities and make value chains more sustainable system boundary and functional unit (therefore the term "environmental" LCC). It should not be used alone, but together with an environmental and possibly also social assessment (such as an S-LCA) to represent all facets of sustainability.
The goal is to provide a more comprehensive assessment of the product system to detect hidden cost drivers, compare total costs and trade-offs for alternative technologies, plan technology developments for new product offerings, develop a carbon-trading strategy, inform a decision to upgrade or replace capital equipment and more (Hunkeler et al., 2008) . Therefore, it is a tool for management accounting (also coined "cost management"), but is not related to financial accounting.
What is the capability maturity model?
The CMM is another tool that can support companies in moving towards a next level of evolution in business management. Acting as a framework, this tool provides five levels of maturity (see Table 1 ). As the organization moves from a compliant strategy toward sustainability, higher levels of maturity or capability are required for successful execution.
What is the "footprint"?
A "footprint" is a popular way of describing how human activities can impose different types of burden or impact on the global sustainability.
Humankind leaves "footprints" for future generations to cope with. Reducing such footprints is one of the goals of a sustainability strategy.
A company footprint is the sum of the footprints of all products or services produced by a In a similar way, improving water efficiency in industry and agriculture lowers the water footprint.
In times of supply shortage of fossil fuels and key materials on the world market and of competition on land, energy and material costs can be a significant factor in the overall cost of a product -examples are oil, steel and land for biofuels. Increasing resource efficiency will allow a decrease in direct material costs, and also in indirect costs such as those for energy, water, waste disposal and emission treatment.
Of course, it will at the same time increase a business's competitiveness in the market.
Life Cycle Management How business uses it to decrease footprint, create opportunities and make value chains more sustainable While theory is one thing, it is vital for the viability of the very notion of sustainability in our world today that it is put into practice.
In this section, we examine a number of case studies involving seven different organizations. 
Working with suppliers and outsourcing
The area of supplier relationships can be a little difficult when it comes to implementing good LCM policy. As a company, 3M is dealing with 
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Life Cycle Management How business uses it to decrease footprint, create opportunities and make value chains more sustainable other companies outside its control -companies who are, in turn, dealing with a host of other firms that may or not have sustainability at the heart of their business philosophy. On the other hand, it is also an area that presents the opportunity for the client company to extend its forward thinking to the supplier company; to "spread the gospel" of sustainability, as it were.
When 3M needs to establish a new supplier, it surveys the company through questions on environmental, health and safety standards and those related to labor conditions and issues like child labor. The company doesn't ask for certification, but it does weight the questions depending on the product in question.
Alcan Packaging
Alcan Packaging is a world leader in specialty 
Who is on board?
Dr. Rebitzer believes that, while it's a little ambitious to presume that all co-workers and executives in the company are already fully in tune with the sustainability ethos, all the key people (for instance in management, R&D, communications, EHS, and sales & marketing)
are very well aware of it, support it and drive it. Indeed, in many companies sustainability is driven mainly from the EHS department, whereas in the Alcan Packaging case, Dr.
Rebitzer feels that there is more leverage and a greater excitement level specifically among the R&D and sales & marketing community because they are getting involved in a creative and innovative process that is responding to the exigencies of the market.
"What is a key notion in all of this is that of continual improvement. It's not about creating one sustainable product, but about continually improving the complete product portfolio...
Sometimes it's nice to have an innovative
frontrunner, but if you improve overall by 5%, you probably achieve more than having just one outstanding product." "There will always be some companies who can do something cheaper, but you can have a competitive edge if you can ensure an advanced environmental and social performance of your product."
Gerald Rebitzer, Director of Product Sustainability
Life Cycle Management How business uses it to decrease footprint, create opportunities and make value chains more sustainable On the whole, the Alcan Packaging philosophy is that it is not a project, but an ongoing business process to bring sustainability into the realm of normal business procedures and to be ultimately looking to improve the entire product portfolio.
What sustainable approaches does Alcan Packaging use?
Product stewardship is "Alcan-speak" for product sustainability, LCA, and other life cycle approaches. "It's the same thing; just using different words," says Dr. Rebitzer.
The sustainability or relative sustainability within the company is measured in a very quick and efficient way using a tool known as ASSET™ (Alcan Sustainability Stewardship Evaluation Tool, patent pending).
So is ASSET™ an asset that has a positive effect on the company's bottom line? "Definitely, but I don't think that we can measure it at this point in time in terms of monetary benefits. I think that it's very similar to something like Quality Management, where you manage the quality of your product and here, it is quality in the sense of sustainability," says Dr. Rebitzer. "Our strategy is to partner with our customers and work with them to find solutions that consider a broad range of social, environmental and economic factors when considering packaging and product impacts. Our main customers are important brand owners (be it in food, cosmetics, pharmaceuticals, healthcare or tobacco products) and they, in turn, are engaged with consumers and retailers to drive the sustainability agenda. So it's very much customer driven. They are looking to us to help them to improve the life cycle sustainability performance of the product with regard to packaging, which is a very tangible thing for the end consumer," says Dr. Rebitzer.
Working with suppliers and outsourcing
And what about the challenge with regard to suppliers? "It's more difficult to manage than internal operations, but you can also manage this situation. For instance, we have a Social
Responsibility Directive which applies to our company and also to our suppliers and this is also connected to audits, for instance, especially in 'at risk' areas," says Dr. Rebitzer. 
What sustainability approaches does Dow use?
The company has seven ten-year goals and Dow is currently on its second set, which is targeted 
Sustainability and the bottom line
How does sustainability affect the bottom line?
"Sustainability is critical to any business, if that business wants to be around in the future. 
Who is on board?
Are employees at Eskom all on board with the sustainability ethos? 
The whole approach comes from the top down, which, according to Dr. Schmidt, is "not adding too much bureaucracy and is tailored to existing processes rather than adding a parallel, new work stream."
At all levels throughout the company, sustainability targets are being measured against the reality on the ground -from senior management down to workers on the shop floor.
What sustainability approaches does Ford use?
Ford uses a product sustainability index (PSI) tool. Dr. Schmidt says: "We have different tools for the different main functions of the company (product development, manufacturing, human resources, etc.) and this is the one that covers product development."
The PSI is a result of boiling down what is relevant in and can be influenced by product development. It is essentially LCM under another name but looking at environmental, economic and societal aspects. Dr. Schmidt was responsible for developing this tool over the last eight years or so to its present state, but he is not involved in it on a day-to-day basis any more. This is because the philosophy from the very beginning was not to have an additional central team that is steering sustainability from a distance, but to develop a tool that can be handed over to and owned by the existing main functions and departments, and it is these people (e.g., vehicle integration engineers for product development) who apply this sustainability management tool when they are developing a new vehicle, for example.
"Ford is committed to continue making mobility more sustainable. The scale of the challenge means that it's not enough to introduce two or three new environmental products and leave it at that. Ford of Europe's PSI [product sustainability index] demonstrates how sustainability can be integrated into mainstream product development to the benefit of our customers and the environment. And it demonstrates how committed and serious we are in taking a leading role in the automotive industry in addressing these issues." In 2007, the corporation employed 225,600
people and had a turnover of US$54.8 billion.
With locations in 62 countries, UTC does business in some 180 countries.
While the company's goals and focus on sustainability come from corporate functional groups, it is the combined efforts of its business units that moves the company forward.
What sustainability approaches does UTC use?
At "I think that in our case you can say that we have some concrete results, given the difficulties in measuring these things. We have reported our progress in eliminating materials of concern in our corporate responsibility reports for the last several years -it's something that can be quantified, even if it's not comprehensive."
Who is on board?
The LCM philosophy comes from the top down in UTC: UTC's chairman was the one driving it from the outset. The intention was to be ahead of the curve by seeking to eliminate materials of concern before they were proscribed in certain jurisdictions As an example of putting such notions into practice on a day-to-day basis, Emmanuelle
Aoustin mentions the challenge of emissions reductions. While there is a goal to reduce emissions from operating plants, the use of chemicals and energy is required to achieve this. The production of the chemicals and the energy will also have a negative impact on the environment, so it is important for Veolia Environnement to measure all aspects of the situation -balancing one against the other so as to achieve the optimum sustainable solution.
With the majority of its revenue coming from its water and waste management sectors, the very notion of sustainability has always been at the heart of Veolia Environnement's corporate For instance, consumers can be provided with information on how to use products in an efficient way. Everyone has a role, one step, one action and one conversation at a time.
In your plan, consider the key people along the value chain who can help make a difference and plan their involvement and tasks carefully.
Monitor progress and acknowledge the team at every step. Develop a "life cycle meter" that shows how the company is moving to the next level. Any improvement is already a success. Be part of it.
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The United Nations Environment Programme 
The partnership
Life Cycle Management How business uses it to decrease footprint, create opportunities and make value chains more sustainable 7 Training tools and publications
United Nations Environment Programme
The United Nations Environment Programme (UNEP) Division of Technology, Industry and Economics (DTIE) helps governments, local authorities and decision-makers in business and industry to develop and implement policies and practices focusing on sustainable development.
Society of Environmental Toxicology and Chemistry
The Society of Environmental Toxicology and Chemistry (SETAC) is a global professional, nonprofit organization comprised of more than 5,000 individuals from more than 80 countries in the fields of environmental chemistry and toxicology, biology, ecology, atmospheric sciences, health sciences, earth sciences and environmental engineering.
Life Cycle Management How business uses it to decrease footprint, create opportunities and make value chains more sustainable 
Copyright
This publication may be reproduced in whole or in part and in any form for educational or non-profit purposes without special permission from the copyright holder, provided acknowledgement of the source is made. UNEP would appreciate receiving a copy of any publication that uses this publication as a source.
No use of this publication may be made for resale or for any other commercial purpose whatsoever without prior permission in writing from the United Nations Environment
Programme.
Disclaimer
The designations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever on the part of the United Nations Environment Programme concerning the legal status of any country, territory, city or area or of its authorities, or concerning delimitation of its frontiers or boundaries. 
